464 6 M ¥ $# AR NUCLEAR TECHNIQUES Vol.46,No.6
2023 46 H www.hjs.sinap.ac.cn June 2023

Y., BiEu Mg TiO SE A 2 HAS TS

X2 OREIEME MORRPEEEE R OFEM
LU RIS RY: T 56 R TSR YL 524088)
20" R HERZE A ST WHT 524088)

TE WS A5 35 2 T 1528 TR PRI S50 A0, ORI TUAE BB T o i R 8 R AU R 4
AR EBUR 6 T WARIE , (HAREOLA S b o ASCEH IR EATE G K 1 B F Eu S4B 1)
Y, . Bi Eu MgTiO, (0<x<1,0<y<1) R FIHE v, I 1B il 1) X 526417 5 3 (X-ray Diffraction, XRD) 6 HUA
¢ 1% (Photoluminescence , PL) Fl #4454 i1 ( Thermoluminescence, TL) «  XRD 43T 3 1H « 5 il 1 i 440 45 1) 13 oy B
Ak & P2 /n, B fEu’ 18 &R Y 48 Y, MgTiO, H1 s PL R B < F i e £ 45 44 IR FE 29 x=0.01.3=0.20 , % i
1E 620 nm PRI A BRI 2L R T O B Bu™ (1) °Dy—"F, BRIT) , HAE A KR s I8 AN R MR B2 Bl Eu™ 45 44 45
) TL M 26 LS 2 Y, L Bi, o, Eu, ,, MgTiO, HI#EE s R B 5t vy, BE A TE 510 K AN 610 K P A I AN i35 1) TL VW 5
PRI Ly e i B N =E & L Eu’ #°D,—"F,(J=1,2,3,4) BRIT X5 ml 4l 00 00 31, B 5 i TL Y65 5 58 TR R B 7 2~
1000 Gy JilH N HA RIFIIZEIER R KA R BUEGR EE (T, - T, ) A 5L A (Glow Curve Deconvolution,
GCD) PRI 5 253 MTRE S I TL 31 1240, JIUFE i rh ARG FA PR B2 0.80 eV AE(HE] 1.40 eV, E IR MIFI
3T EE TR PR EL e I T ONE ® 5 Y, L Bi, o Eu, , Mg TiO, 58 Y Bl A Sy K 7 B A ) ) BB e 571 it
IR

XB2iE Y MgTiO,, ML, JesURoOt, ML, WiEhe

FESES  TL271,TL8I8

DOI: 10.11889/3.0253-3219.2023.hjs.46.060501

Luminescence characteristics of Y, . Bi Eu MgTiO, phosphors

-x-y

LIU Hao' XIONG Zhengye' ZENG Caixing' ZHANG Zefeng' JIAN Chenxi® GUO Jingyuan'
1(School of Electronics and Information Engineering, Guangdong Ocean University, Zhanjiang 524088, China)

2(School of Chemistry and Environment, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract  [Background] Double perovskites have become a research hotspot in recent years due to their flexible
structure, easy doping, and good thermal stability. Photoluminescence (PL) of rare-earth-doped double perovskite
materials has been frequently reported, but few studies on thermoluminescence (TL) have been conducted. [Purpose]
This study aims to investigate the TL characteristics of Y, _ Bi Eu MgTiO, (0<x<1, 0<y<1) phosphors. [Method] Bi**
and Eu*" co-doped Y,MgTiO, samples were synthesized by a high-temperature solid phase method, and the X-ray
diffraction (XRD), PL, and TL of the samples were measured. [Results] XRD analysis results show that the crystal
structures of all samples are monoclinic P2 /n, and Bi*" and Eu** are doped into Y,MgTiO, by substituting Y**". The PL

results show that Y, Bi,,Eu,,,MgTiO, has a strong red emission near 620 nm (corresponding to the *D,—F,
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transition of Eu’"), which is accompanied by a long afterglow. The TL curves of the samples doped with different

concentrations of Bi and Eu ions show that Y ,Bi,,Eu,,,MgTiO, has the highest TL sensitivity, and the samples

exhibits two significant TL peaks near 510 K and 610 K. The TL spectrum is more abundant than the fluorescence

spectrum, and the *D;—'F, (J =1,2,3,4) transition of Eu** can be observed. The TL intensity of the sample has a good

linear relationship with the irradiation dose in the range of 2~1 000 Gy. The TL kinetic parameters of the samples are

analyzed using two methods under different preheating temperatures (7, and 7,

) and glow curve deconvolution. The

stop.

analysis results show that the depth of the TL trap in the sample extends from 0.80 eV to 1.40 eV. [Conclusions] The

results of this study indicate that the TL spectrum is richer than the PL spectrum and that Y, ,,Bi, ,,Eu,,,MgTiO, may

be used as TL dosimeter material for large dose detection.

Key words Y,MgTiOq, Rare-earth doping, Photoluminescence, Thermoluminescence, Activation energy
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